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ABSTRACT

For over two decades, airlines outside of the US have measured safety by routinely
screening flight data for deviations from prescribed procedures. NASA is developing a
prototype system using a two-pronged approach, to further automate these labor-intensive
event-measurement systems and to analyze the complete distributions of the flight
parameters. The premise for the latter approach is that, in addition to deviations, much can
be gained by analyzing all the flight data on a routine basis. The statistical analyses enable
the evaluation of normal as well as extreme flight conditions. Valid operational baselines
can be established. Trend analyses make it possible to foresee a potential unsafe operation
and intervene before it occurs. In addition to measuring the safety parameters, this research
program will develop techniques for determining why an unsafe event occurs. Pilot
performance will be measured in terms of error patterns, human limitations, and specific
operational implications.

INTRODUCTION

In the United States, flight data have been used extensively for accident investigations.
However, in other countries, these data are also used to detect safety problems before accidents
occur. Flight Operational Quality Assurance (FOQA) programs have been providing critical safety
information to non-US airlines for over two decades. A FOQA program has been defined as "a
program for obtaining and analyzing data recorded in flight to improve flight crew performance, air
carrier training programs and operating procedures, air traffic control procedures, airport
maintenance and design, and aircraft operations and design" (Flight Safety Foundation, 1992, p.
1). Currently, more than 25 non-US airlines screen flight data for deviations from prescribed
operations. Some airlines perform these analyses on data from all flights. (For an extensive
review of existing FOQA programs, see Flight Safety Foundation, 1992.)

The National Aeronautics and Space Administration (NASA), with support from the Federal
Aviation Administration, is addressing the safety needs of the US air transport industry with a
program titled Automated Performance Measuring System (APMS). The program has the
challenge of converting flight data into useful safety information. This information must provide
needed feedback to the airlines and to the flight crews. This research effort addresses the practical
problems in implementing currently-available flight data safety programs. In addition, this
research program takes the unique approach of applying robust statistical methods to evaluate the
distributions of flight data parameters.

Once the level of safety is appraised, the causes of safety problems must be determined. Many
of those causes stem from the interaction of the pilot and the aircraft, the air traffic system, apd
other crew members. Techniques will be explored to identify these causes and assess remedial
measures.
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